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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for screening an anti-obestic medicine. or a 
medicine for treating a disease related to obesity. 

SOLUTION: The transgenic mouse contains a PGC-1 gene transduced therein. The method for 
screening a substance for changing the interaction of PGC-1-PPARy complex comprises adding 
a test substance to a system containing a vector which contains (1) PGC-1, (2) PPARy and (3) 
a response sequence, a promoter, and a reporter gene connected so as to be expressed with 
the promoter, and then detecting the transcription activity adjustment of the PGC-1 -PPARy 
complex, while using the expression of the reporter gene as an index. 
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[IS*3S1] E^JS^i®PPARrri7 3'i'5'-i 
(PGC-l) ite^Sr^AL, PGC- l^jg^^r 

)U^-mn&ii^m:kV. 4¥^'ik^>/'^^n- 1 (UCP 

-1) Rzf^^^i'>n^n-3 (UCP- 3) (D^m. 

[B«*3a2) PGC- l-PPART^t'&^OffiSf^ 

DPGC- 1, 
2)PPARr>^Rt^ 

-ae^©sis*ji8i t UT P G c - 1 -P P A R T « 

[iS*«3) 7.i7iJ-->i>'-r-5'teK*«. PGC-l 
-P P AR T«^(ijs©4iSf^^*«:^S-e-^%)©T* 

il!*m2JciB«o;^^u-=.>if:$^ 

[0 0 0 1] 

[^?g®M-r-&ttigi)-^] *^?9«PPARr37r^ 
^-1 (PGC-l) agT&3SAbfch7>;^i^xr: 
yif-^OX. Xt^PGC- l-PPARr«#^©*S 

[0 0 0 2] 

[0 0 0 3] PPAR Tfi^F^gUrT'^' — 7t5 U-© 
;>t>A-T&-5. PPARr«fliKaiiSlc^<»Sb, 
liilWJaii©?g^JcSS*:SS!l*tw;te5. iOilT, PPA 

*<|g^$nTVi.5. PPART^r:f^bfcv-y±J^€S« 

« S:»?i-r ^ z. t ims)im.iiSi<Dm0s.RzM^mm± (x^ 

PPAR TCDe|-r«S(^W'-fey^'-775 u-ic«, 7. 



[0 0 0 4] ifi^, 3) U;^f>Kft??W»C«F^ 

10 ^^^$r®^Si-r«.^^-^, n7r;!7^'- (^^tgfe^^iaiH 
T) ©^^A<;^$nfc (Glass, C. K., Rosenfeld, M. 
• C, The coregulator ezchange in transcription func 
tions of Nuclear receptors. Genes Dev 14:121-141(2 

. 000)) , i^\f3U-tzf^-<D:3:7 7 ^ ^'-\tm^f3.mM. 
mmz:i\d^i'xizmm'r^i)i. pgci (ppARg 

anma coactivator 1) mf^:^hU7.=&^\f1f7K?7s 

(o^mmm^ (BAT) S(yj#*&®a3fl&-t?©!?ss© 

$tlTViS (Puigserver, P. A., Cold-inducible coac 
20 tivator of nuclear receptors linked to adaptive th 
ermogenesis. Cell 92:829-939 (1998)) . 
[0 0 0 5] JK^S^'W^i'R (uncoupling protein) 
-1 (UCP-1) «5 h3>KU7©^'>/t^gTf* 
oT, ynh>©«§l<b#«)jJ«-7^>>>A';i'©^3iB£t!l« 
mYbttU>^<fcSfS»C:fel^-5<iTgi^tATP-g- 

^SRjssr^j-tR-r-saiE^rwr-s. UCP-1 (omm\tm 
j^x M^;^ ^gtts i B A TTffi»»cfeinir« t 

e.tlTViS. L*^b*«?,, -OtfjKJC^tt-SPGC 1 © 
%SiU C P - 1 ©^Si©H^COV»Ttt*;/J:§g&d^ 
30 TJ^Vi. 

[0 0 0 6] 

[^®«r«gfe-r-5fe,je)©#a] p g c - 1 

-r^tm^mn^msi (bat) mmitfimijav, 4#j£©sfl 

^tC:feViT. #lwBATlC^ViXUCP- l&CXUCP 
- 3 :^ >/t;j7^©%^g*i®#»CiSJra LTV^^ <!: *a 

40 PGC- l$:SttYb-r-5.t#:|^©X^;U=^i-tgga 

i^©^t^**®C:-&C:i:«:a^-r%)©-e*-g.. PPARrt 
PGC- 1 i©«Sf^ffl*ii^*-5V»«, MS^-e-^J: 

'^mm\zmm-r^t^B(Dmmm^7^^ 'j-x>if*«pjtg 

t;5:-S. *>t*%?9©h7>Xe^xX';;^ v:7;^$:ajg 

ffl viT±ffiiiisij©sa**?6g-r« c t*«Tt? 

[0 0 0 7] gp-fe. *^B^(^. PGC-lite^^r^A 
b P G C - 1 =&iS3?S-r -5 K 7 >7> 5? X X •i' ^ -7 >i7 T 
50 «,c>T, ^&S^>:7Xlrit'<^*:fid<Mi>L. l^feJJ&aSSia 
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^Sd^JiljnL, ai^)iy=^-m^mi)^i^:kV. UCP-l 
[0 0 0 ay s e,\z*^m\i. pgc i-ppart« 

DPGC 1, . ■ r 

2)PPARrv 

-jIfi^©»S«*&StL'TPGC l-PPARr«^ 

tf^olK^^^mWi ^^U-r % c: ^ $-^tr:3&f£ \z %> Bir 

[0 0 0 9] mit:^%m\t. h'^>7^i^:ii~yi7-7^7. 
[0010]'. 

[%59®||igC!5J^fg] • (1) PGC nag^^^^Abfc 
h7>xyi:=.^^ »-7»:^<0f^^ ■■ > ' ■ 20 

&S9$ir*'i J; 5 SDN Aa^<t&f4V-^»J^«. PGCl 

^u]£>^ >hti> (Niwa, H.. Yamamura. K. , and Hi 
yazaki,- J. (1991) Gene 108, 193-199): . O hP> 

cDT«EicEesnfcPGci®e^ (ffi?^s^^ i) . pgcus 

t£ KNiw'a, H;, Yamamura. K., ahdUiyazaki, J. (1991) 
Gene 108. 193-199) *-^tJ (E 1 A) . CAG:/D^:- 30 

^7-f;^XX>/^>•t^— (Niwa. H.. Yamamura. 
K.. and Miyazalci, J. (1991) Gene 108. 193-199) . C 

ffi«pCAGGS:r9>?.5 HtC-t-StTTVi«,. pCACGSeSflS^ 

5 'f :7 -tJ-^f X ir > 5' -^&TO-fe > 3^ -SBT 

::&ffi«j;<^ai?.nT43?), ¥±«: re^-^'^'-y^/^-f 40 

>yofiigfrS^ffj -t-Gordon. J. W. (1993) Guide to Te 
chniques in Mouse Development (Wassarnan, P. M. , a 
nd DePamphilis, H. L. . Eds.), Academic Press. San 
Diego7S:t*»rf¥MfClS«$nTViS. fSmiZ-ir<D^m^ 
i»Bjf S tAT CD J: •S T S S . 

1) m-7^x\z:^)v=E>^&.mvx^mmzMmm9P^ 

2) mi!}^m^-r^m(Dmm<D^n9^\zmmm.TizFGc\m. 

e^Sr^?^DNAi^^«5?&«tt±^ + »CV-f ^D'f >-:^ 50 



x^->3 XriOaAf -5. 

3) c:^Ufcgll^*JfiL.fcSm9P**«)2 Offl<e.Vi,-ft 

•a-^. PGciaa?-^A©j*5«:ff^'^;^®«<^it^*« 

[00111 (2) PGC l3te?-fe#Abfch7>;^ 
*^?9©PGC iae^€r35AbfcH5>A>'xXy^ 

( i ) J*M^'^XJ: »3i*:#ViBAT«ft.=£Wr§. 
(i i) BATCDfigj»JiSitt^*iK'7'i';^®-?-^^«tO/J>S 

(i i i) <t:s*</h$vi. • -. 

(i v) X^JP^-«!tJlA<A^Vi 

( V ) U C P - 1 Rt^U CP- 3©%3ia*«JtJnif«>. 

xj c p - 1 ©fg^s w BAT, »Kae jg, w^ssaeis-r 

*gjn U, U C P - 3 ©^EUStt B A TV 

cine)©ie*tt, p Gc - 1 ©^sM***iJD-r«tv-: b 

ATaBJi&!ft^fc*ViTUC P - 1 ©»S*tiiJDbTv « 

^e^tATP-g-^S^SA^^^-Kf^n, -5-©ie*/ fllK** 

isssnr, ^*«%*ux^;i'^-tssg**tiira-r«»Ji 
ts^^f t>©T*/5. • j: d P G c 1 ©ss t u c p - 
1 ©5!^©<>t*d?ir*»t-5ra«**«u»Tia &AMrs 

ofc. UCP- lit€^©:^D;E-5'-«PPARr© 
)^^BB(fi[SWr-& (Sears, I. B. Mol. Cell Bio 
1.. 16:3410-3419 (1996) ) Ct&^JSfSi:. PGC 
- 1 ©fgS©«J)DK J: OPPARr-PGC -Itt^flt© 
fe^ffitt*<±#bU C P - 1 ©f!sa*«*iiiD-r« t>© t 

[0012] (3) PGC- l-PPART^^(*^©ffi 

5(^ffi^gS<bgr-a-s<feg©7.^'J-r:>^:»a 

PGC- l-PPARTlt-§-#:©fflSf^ffl* 
DPGC- 1, 

2) ppart, ai^ 

3) is^E^> yp^-^'-. Ry^, m-:fxi=i:-i'-\z 

-3te^©^3iSrlt^ibTPGC- 1-PPARt*I 

[0 0 1 33 PPARr©aeTE5!IRtXT5yffiE50 
ttii*PT?*S(Dreyer6, Cell, ^68#, B879~887H 
(1992^) : Zhu?>, J.Biol.Chem.. m268#, ||26817~2 
6820H(1993^) ;Kliewere), Proc. Natl. Acad. Sci. U.S. 
a;, S91«, ||7355~7359H:(1994^) : MukherjeeS, 



5 

J. Biol. Chen.. B272#. ^8071~8076H(1997^) ; Elb 
rechl^., Biochem.Biophys. Res.Commun., ^224S, ||4 
31~437H(1996^) ; Cheme., Biochem. Biophys. Res. Com 
mun., IB196#, m671~677H(1993^) :ToDtonozS., G 
enesaDevelopment, ^8#, ^1224~1234H(1994^) : A 
period,. Gene, ^162#. m297~302H(1995^)). P 
PARrJCtt, PPARr IBlZ/PPARt 2CD2a<D 
7-f y^*— A*«?¥aEL. PPARt 1 ttPPARr 2 
<!: tkeSf-r S t N *^(a!lO307 5 / Si b T Vi * 

te©^I^S§{*:t®*^:D5?— ^A^e,. PPA 
Rr2T?tt, N*^*>e,*<3l74#S*ie,475SB*T©7 

[0 0 1 4J *B§S©PGC l-PPART*|-&fls®ffi 

T, ffiViSPPARTft^STSyKE^iJ^^-r-Sii^S 

[0 0 15] ppARrSSaKtbTit^;^i?U-- 

>y^irmJn-r-5c:tfeT#-sb, ^fc, ppart* 

[0 0 16] V>>7>(DPGC- 1 CDTS ySEE^J*. E 
&> JBJ'J##2CD75/gEE3?iJ*D-K-r-&^IS©S^ 

ScOPGC- 1 .Irn-K-rSE^'JcD^-feOlolcM^;^ 
<DT«;a:Vi. PGC-l«;Sa«ibTitJgy5.;j7U-- 

>if^mzmJja-t^zt'h-x^^^L, ^ft. PGc-1* 

[0 0 17] 3:tl&©E?iM, a'«?CD:>&ffiJCJ:0$Bfi$ 

^^tlj^rVi. 2|E^BJ©:^^E|^J«, DNA-&fi£> cDN 
Ai7a-->ir. yyM.i7u-->if. 3l^U;<7— tig 
«[S*S(PCR)ttW, Rz/, cti&©#S:©ai-g"a-&^ 

■ft&OS$S*^anja(is^>© TMolecular Cloning: A Labor 
atory Manualj (ColdSpring Harbor Press. Cold Sprin 
g Harbor Laboratory. Cold Spring Harbor, New York (19 
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89^)), Sitld:, rCurren! protocols in Molecular B 
iologyj (F.M.AusubelS), m9^RZ^tiW\Z^^titl 

[0 0 18] ppART*3-K-r^ae^, mzftz, 
PGc- 1 srD-H-rsaeT«, inroae^ia^^ 

i/^'fv— ^:^D-r*fflVi, pcRft-t»/w:f'j^^-f 

XfelCt 0 c D N A ^-f U - Sr;^:^ U -::i>i^bT 
•fTPPARr, MtXK, PGC- 1 $#-<r%^$-a-S 

r«DNA«, i8Jfia:«tgSa7a:fca:Vi«ffflT?, life 
PPARr*:3— HT-sae^, SZ/, PGC-i€:n 

-H-rsjse^&, -tn-etigijic^s^n-sipi-s*© 

[0 0 19] IS^E?!!, Zfn^^-f-. mS-. WCfu^ 
*^tr)*i^*ns.: ^'^:^5'-ic:feViTji£:#E3^J, :/ 

\znamm-^ix^, 

[0 0 2 0] PPARTWiO^^^KrtS^^ttSMite^© 

ViS. PPARr**i^'S't"-5E5llfaPPRE(PPART Responsiv 
e Element, PPAR r iS;^E3^J) tP^J^n*. PPRE©E5!I 
(E5IJS#1 3) (Kliever SAfe, Natur 
e, 358: 771-754). 
[0 0 2 1] Vit^-i'-y'77.^ Fcyn^-tJ'-tt^ 

-0««J«, •?^5v'>=^:J— feVD^:-^'-. CMV (tJ-f 
40 [0 0 2 2] :^^m<D^i7 ^^-'POU-^-^'-'A&f- 
%)©*<»^bVi. «-g-lCir>T«, e^$nfcmRNA 

7 A 7 X D -;P7-fe 9";i' h 7 >X 7 X 7 — tfJSe^ ^ 

50 tmif^ti^. 
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(0 0 2 3] ^^i7^-h^tz, a^©ite^ffi^Aft 

to 0 2 5). ±m<o^o\zvxmtiii^mi:-^ts7.t/ 

fr-p T*'' & HR-:^-Jte^®%^«:Sa3t-r-S =1 1 C J: 
t), PGCl-PPARr«[-&<*^©«E^Stt«'»»*-^ 

;l^i^«©Xi^U-— >;J^SrfT-5Clt*<-C#*. IP'S. 

bfc3^&«, ■t-O'fb^'teJiPGO- l iP.PA 20 

X^Z. ttiB©J:5 tC-f >lf3l?»C*ViTP G 
C - 1 CD%iSS*«iilnT«fc. BATaBfl&^^i::*v»T 

u G p 1 ©5esfiA«*iJDbT, m^fmtAT p-^fus. 

tJ—->{f$nftPGC- l-PPART*|-&<*:®fe^ 

xmEmzmmt^^s.i:!&^-t^mm(oftit(Dmn^ 
m^m.m^^vx-^<D^m=S:ms&-r^ z. t t>T€r^. 

[0 0 2 6] 

Zf^7.S. KpCAGGS-PGC lg)f^B£ 

-^tyDNAT?*-5. pCAGGSlCffi^9■ii^y£jte^8'f>^^«^ ^ 40 

(Niwa, H., Yamamura, K. , andMiyazaki, J. (1 
991) Gene 108. 193-199) pChGGSlitmit^ftWiy^ y 

^ty. mxhX^'sjmx$>^. vr>;^oPGC- i©c 

DNAttT^'J^Ec DNA7-1'::/7»J-S:7.^U-X> 
i^-r-SiitJcit)^, BBa?>Jft:6J::iO?igKbfc. PGC 
-lcDcDNA©^^fiOD-H«Hic (E^iJS^ 1 ) «r 
pCAGGSCDEcoR I ^fitlcif AT-S 11 iiJCJ; t) v 
p CAGGS-PGC- 1 S^^Lfe. 50 
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[0 0 2 7] ^mm2 

^AJfie^»f)t*pCAGGS€:Klim{b (Sal 1/ 
BamHI) f^d-ttCJ;?) pCAGGS-PGC- 1 

1) . i:©»r>T-tt5 kb«r«-r-5. PGClite^ttC 
AG^n^— i'— (?^+>©/5-7i75^>:/D=E-^'— 

2) ) <^3£ETir«.0, h 8-ifu\z>^>hu> 
Xi;J-&©3l?U7xxJKl;«Bii$-&«i (Hi A) . 
•7^7.'&mi^»if3i:»& (2 3) *^ViTlp{iL/fc. ti© 
BDF 1 t5SE$1i-feffi®BDF 1 (C5 7BL/6x 
DBAX2) 7&^e.S^IPS:lHliRb. ^t^M*:^^!:: J: 

L//tS»9P (B*SLC, B,*4^U7^f*^e>KA"Iffi) 

y-f i^DVXh!a.P— (Leicait)*ffiViT§ltPJC 
DNA««*aAUfcS»fPS» 

.«lv:>7.©9PWrt»w^*ti'^o ;i©Mif^tt^±a re?— 

>^—^y'r<>^(om.^m^i Gordon. J. W. (199 

3) Guide to Techniques in Mouse Development - (Wassa 
rman. P. N.. and DePampbilis, M. L. , Eds.), Academ 
ic Press. San Diego;^ t•tCl^®StlTfeO^ -^tXlzm. 

It, SAJte^©3tf-»:SflF©v':7:^coB©DNA* 

n .y5=-W^ >if<Oltit>\Z. pCAGGS- PGC - 1 O 
0. 6 k bcDE c oR I »fiT-s:?^n— :/tl/TfflV»fc. 
.l^^SHl Bfc^T. fi-v:7;^®«AStlfcPGC-l 

DfffiifiLit. SAjte?-©aiBi3l^-»: (1 0 0£4±) 

3t!— ^►•v'^zT. (01. B©5'f>A3) tt^A 

TOll»©:'i:*»-5'f >A1 (Dtf— Sc6 4) S.O^A2 
(Dtf-»5 3) p^©)^mSr#fc. ^y'i'^ 

2l^ra BS {'^^en^fJ) \Ztm'Ltz. vC7XO-ir7 

[0 0 2 8] nmmz 

PGCia€^SAh7>7.yxXy^V':7;^©ttg 

(3-1) H7>;=^v^xxyjyv'^.x©?gie^fl*). ai» 
mm^tfj'&n •■ p g c - 1 ?£^^-refltS[$nfcx''^7. 
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^WWlIiE^T. feWprfigT'^D, ^^±li«-e*-S.J: 
RimWi'hlE'»-C$>^. ^V»PGC-1 h^>7.z?:ii- 

hJ;t)««»c/j>SVi*|EST»-3fc (S*sa'7?/;;^2 8. 7 

±2. 7 gRZM-y>:^>^:3^~yi7-7 07.2 5. 9± 

3. 4g. p<0. 05) (04A) . C©ffiStlX^;i/ 10 

s t-test SffiV»Tff75:ofc. iKfhWWigttS: P< 0 . 

0 5 t UT3t«llbfc (KTI^i;). . 
10 0 2 9] BAT<Dffi<tt^e«)j»#r 

AT;p7^hK (pH7. 4) TfilSSb, ^^CJCBATS^ 

^'^^—\fm^=S:. ;f-$'y—)l'P<O0. 3%H2024' 
T2 O^J-ffl-f >=^^a.^-h-r^^:^:tcJ;^T:/Dy^>L■ 
i^ra, 4*c-Tf<>^jL^-hbfe«, mm-^i7'^B>^ 

1 0^j-rB^2%©iE^>^-\'^jfii?Sfc$e,b:fc. -^-CDUCP 
- lSxft:^ffiffi©fe*PB STl : 5 0 0T?l&f?bfc. 
•t^v-a >$:;^CJC f:*-5^x;Kb-\'^St7 h I g G- 30 

SrTh*>?>-h*:t5">-y^-:t4^->^^— (Vect 
or Laboratories. Inc., Burlingame, CjO ii^i^jCSi^ 
hb» 5 OmM T r i s -HC 1 (p 
H7. 5) tj^OO. 5mg/ml03, S-v'TSy^ 
>>'>'>-r-h5 t KD^D^'f H (Sigma, St. Louis, 
MO, USA) &i;3Ml/ml H2O2-C©^8lSJCJ:0«^£ 
■fbbfc. #Xeorafc. •fe:j75/3>&PBS«*'T?3lsJ«c 

[0 0 3 0] PGC- 1 h7>>?>v'iX>;/^-7'>X«#^ 

V»BATH«?&*-r-S (03 A, 12il»TPGC-l 

h5>Xv'xr:-;;i7-7>:77.Jri5ViT«0. 7 3±0. 1 
A emS^WC^'^T.-^yiO. 4 9±0. 12g, p< 

0. 0 s) . tm^mz\t.^m-^'0 T.oi'B AT \tmm&!i so 



xv'xxy i7 B ATaij&«^igc©aiig«©jiiittJiS$*b 
TVi/t (ESBaixc) . z.n^m'ifsm\t. nm.-^'^ 

: PGC - 1 h7>Xi?xX-;;i/-7'^7.{C*5ViTH 
4. 2±1. 8MmSlXjfc^MV'^;^-T?ttl 0±3. 2 /x 
m, p<0. 0 5), g:*<^Vi (0 3 E, PGC - 1 h 
7>:^5?xX.;yt5^-Vi>;^lC*ViTtt«iJ!&*fcD 1 4. 7 

±3. 9fl&jiSssrxc/jk*M-T'>;^-e«aiii&fefc»? 9. 6± 
2. iiMte^. p<o. 0 5) . c:ne.«PGC- 1 h 

5 >X>?xX y i57 -7 r>X © B A T «fi5»i3TjH4©D?Ki& 

^n<D^m\t. ucp-i^'>A^»©^feaEffli^fb^w 

i^WJCi DflJ»rL.T, ^JM-TJ^XCD-^-nirlf^P G C - 
1 h9>;^>^xX«yi5'V'>X©BAT-fe^v'3>TWje 
ir±#L.& (H3, C) . 
[0 0 3 1] (3-2) h'?>7.y3i=.-/i7-7'yxtZ^ 
P G C 1 

PGC - l^SAjSe^O^S^y— !f>:/Ds; h^^W»3 

l2ig$nfcJ:'5»CfT;a:-p>t (24) >fy—'Jy>(V=y7 
^-hJri-Sjfta, ^©^CDS. 7M CsClCDST 

iSbfc. 2 0 M gW^RNA^fcS^^afciO^J'lKU 
fp>i^ (TV— ->'vA7rJl'V->Tn-<:t7" 
^:^) fc^bfc. -^-OJKS, 0. 6 5M NaC 
1, 0. IM P I PES:^hU'^A. pH7. 4, 5 
mM EDTA, SDS. '>->jftlM7;i':/5 >. Tj^Uf 
x;i'tfDUK>. XlXFicoll 4 0 0#0. 1%, mS- 
Jca'^e^Oj^JKDNA 1 0 0 M g/m 1 Sr-t-tJS O^jJ^ 
H'f'T4 2'C-t?6l^m^«/W :/Ui^-1'Xb 

^ C D N AyD-yo#ftT{m i;^frT?-5%ff Ti^ 

-^i^mmmis. (o. 2asxssc, o. ijksds) 

■if— (FLA2 0 0 0, S±:7-fJl'A) ^^V^Tfr^^o 

[0 0 3 2] S2A«, SMi&WPGC- 1 h7>;^i? 
xX^^^'V:;;^. (5-OAl) 2tyJ?^MO'J-;^r5'-pt'r 

h •^07.<Dm.m*^ tife^ R N A iz^r^ pgc 
- 1 iT'D-r/to/WT/y ^^-f ■if-->3 >©^s*a5 
•r. aiAjte^«tsM3a:^n-:r (sia, t'p-::^ 
2) ^my^^ian. 3kb®>'x>H (^aiTs^f) 

;iS:ViZ:i:»C, d^yd^-^'-ttB AT, ^K, 
#*Sg5^0Vi < -Df^a^m^tltzMi^Tlt PGC -1 



■ • ■ ■■ M ■ (?: 

11 

(@2A) . c:ne>cb^i^:/p:7^-;i'«rtBtt<DPG 
c- i9tm/^^->^z^<Mff:--r^ (m2 A) . z.(Dm 
m\tp G c - 1 ^mit:-o\,yx<^mmf3.mm^mff3f3.mm 

->>^H^ Ufc P G C - i c D N A [Z^^ii^ %Vtl 
v-^ > (SIB, >A 1 RI^A 2 ) 

10 0 3-3] (3 - 3)' K9>>.$>xiiy> V^XtC^ 

fc*i*«u c po^sirasf p G c - 1 ite^^s© 

i&m^m^Tz. ^ICDSWlr, PGC- 1 h7>:^i^x— 

ifeltsaibfcu.cp- 1, 'ucp'-2; RrXucp-3 

c D N A t— OtJ-i)^^:/'; y-f XtSit^ (H 2 B - 

E) . • 

[0 0 3 4] V^^XUCP - 1, UCP-2, UCP- 

3:RzMfv±)VT)U^}i K - 3-^ •))■ >gE7^/N-f H Dy:^ 20 

— tf ( G A P D H) CDc D N A»i it « V r^7.(D B A 
RNASm^-SS 1 DNAdve-'^U^^-^-tf^^X-f 
>S^SICJ: D^fc. ^ l^c DNAfiT-:/7-f A 

(0 0 S5] UCP- 1 (Genbank Accession. U63419) 

(y * "7— K) 5* -ACCCCTCTCTGCCCTCCMCCCAG-3' 
#^3) • • 

( >J/1— ;^) 5" -TCACTATCTCTTCCTCCAAGTTGC-3' (ia?"J# 30 
44) ' 
U C P — 2 (Genbank Accession, U8281 9) 

(:7a^'7— K) 5'-GGGaGGTGGTGGTCGCAGA-3* (E>lJ#^ 
5) 

(U/t— 5' -TCAGCATGGAGAGGCTCAGA-3* (E?<J#^ 
6) 

U C P - 3 (Genbank Accession, AF001787) 
(7*7—1*) 5' -GAGGGACTATGGATGCCTAC-3' (iBJOS"^ 
7) 

(U/'^— ;^) S" -TTGCCTTGnCAAAACGGAG-3' (iB?!l#^ 40 

8) 

GAPDH(Genbank Accession, M32599) 
(.y*U—\^) 5*-TCGTCCCGTAGACAAAATGG -3" (iE9!I# 

^9) 

(•J/'C— J^) 5* -TCTTACTCCnGGAG GCCAT-3' (E5!IS# 
1 0) 

to 0 3 6] H»C. yn-;; ^©S^iBi@lCJ:0UCP- 
C) . UCP- 3(DmRNAV'<;U«. h7>-Xv'xX 50 



I #H2 002-306021 

12 

(S2D) , UCP-2CDmRNA©%^»Sn>ffitlC*5V» 

HDbfc; (S2E) . PGC- i ^5>;^5?xi:iyi7-7 
':77.©BAT4'TCDUCP- 1 CDmRNA©a§««, § 

CDBAT'fTWUCP - l©mRNA©^^»ClZEgjJT-5 

X - d7 V © B A T T?^ Aitfe^'*^ SSSBS 5 n-5 :i 
[0 0 3 7] (3 -4) >7>;^e^xnyjy7iiy;^tC:fe 

Ufc; •^T't^XSiitfJ^^S^J^WSg (WSMR-140 0. 

Was Iron, Chiba, Japan) iZ^^Vfzii-— ':/>•*}■— 
hC0yy7.^yi7<O^?&^y>A—:(2 4x4 6x 1 8 

c m) \zmmzm\'^rz. &dm^ 2iymzmm\>it, 

:i?X^^#fS:'l'0^*^&aB©9^ST?fT«:cfe. u^s^$ 
Animex— Ili ••{Shimazu, Kyoto, Japan) JcJt D 1 OiS^CT 

ttrawiMJciE® ufc. ±^)v^-^m^t:Sfmyit quo 

menami, N. , J. Niitr.. Sci.- Vitaminol. (Tokyo), 4 
1 :395-407). 4S#«)JBJ^Jc:PViT©x— ^'tt^CDV:? 

[0 0 3 8) P^GG- 1 hy>7.i?x.=Lyi7-707.<DX. 

1 2®i&T?^M-7r>;^ i 0«-SI':*:^j5^ 
ofc. (^^X^-Jl'^-iSS : jfcJMv:?;^ 7 5. 8 ± 
2. 4kc a 1/B/kgO. 75acKPGC-l h'y 
>;^5?xXy^'V>:;;^9 4. 9±5. 7kcal/B;^ 

k g 0 . 7 5: ^&mW)'i^m^'^t}-^x.:^)v^-mm 

Mm-7^:^1 4 3±2. Okcal/B/kgO. 7 5 
RZfPGC- 1 h7>;^e?xXyi'V'^Xl 6 5±6; 
6 k c a ] /B/k g 0. 75. p<0. 05) m 

4, BRc^c) . c:ne,©igm«jt*MS.T/h5>;^v'x 

X V ^7 X Pfl ® X4^;i/:^i-ti g ©H 

[0 0 3 9] ^mm4 

PPARr ^n-Hf ■5^j^>-(pCMX-PPAR 

(DP PART i<Dm&^<bmm 

PPARr l©cDNA«r. ■7'^;^J&Kiffflflg*^e>i9Mb 
rcR^A-d^iE> ©iS»e¥KJiS »C i 13 # nfc c D N A 

e.. pcRfeicj:^Tgi#bfc. pcRjcay^-fv- 

t.L.T£AT©iB5!l#^ 1 1 Xt^ 1 2 fc^UfciS^BSrffiVi 

c:n?>:/^-f "7— itg^x— ;:?.Genbank 
©7:i7-k-;/ v-a >#^MMU09138lrtB«l$nfcV>^7.P P 
ARTOififi^BH^J«r7C»Cief1-b, y^'f V-©5SiSlC 



13 



Lit. ^ibnrzmm&timmt^±&(0'7 07.ppA 
m^mm i : atgggtgaaactctggga 

GA 

E5lJ#^l 2 : CTAATACAAGTCCTTGTA 
GA 

(2)PPARrSe««S-r-5ft:«>©y7>^5 KCD«^ 

C:©PPARt cDNAeiP?f*^MSb> -pCMX 
(Formane>> Cell. S83#> ^803~812H)*H i n dll 10 

irifAUfc. iinfcJcOPPARrOSajls^S-r-s 
PPREE^ : 

TCGAGAGGGAGGAGCACAAAGGTCACCnCGGGAG 
PPREE3?1J (fflMm) : - 

TCGACTCCCGAACGTCACCTnCTCaCGTCCCCTCT 



( 8 ) #M2 002-306021 

14 

1tisb(DZfy7.5. HpCMX-PPARrt^fc. 

[0 0 4 0] mmms 

U:J^-:».-:r7X5 H (P P R E-TK- 1 u c )g)^^ 
PPAR r *«ie-g-rSE5>J P P R E (iS3»J»# 13) (Kl ie 
ver SAS, Nature. 358: 771-754)^5 J: I/t, 4g^i^ (gB 



5'5i?>=^^:?— tf^D^-^'— (-lp5/+51)<i:;U-> 
7x5— i?»e^S:W-r-5TK-luc'<i7^'— (Fornan 
e.. Cell, S8 US 0 3-8 1 2H)-SrSallg^ 



[0 0 4 1] ^mm 6 



G S - l^^J^-rS 5 H p C A G G S - P G C 1 
(HMMl) , PPARr*^^-r-5pCMX-PPA 
Rt (Illi£0y4) i?JtZ/y3i?-5'-v^7X5 HP PR 
E-TK-luc (Illfi«^5)! Tfh^^X^xi' hUft:. 
CV- imm^lO a60'>>'Miejfil«,*a.o,fcDulbecco 
©5k^agle«f% (DMEM) tiS^Ufe. ffli&SrU^ 
ffi^^Xfiaf-fbbfe^SWtft^^-Cife^tb, 0 . , 1 2 5 % 

hbfc. h5>:^7xtJ75'3>02^rai(rlC«P«!*5/i 
g/m 1 ©-f ^J^'J >, 5tf g/ml ©h7>;^7xU 

>Ru:o. 0 1 S6CDiB£sm*^«b-4Vi'^>'jfiiMT;i':/ 

5>*aofcS?f»/S:DMEMTfi»bfc. h7>;5^7x 

IgSr, 2 5 0 n g®U7t^— 5^— :/9;^5 KPPRE-T 
K-luc. 2 5 0 n gCDjt^y^XS H (pCMX- 
3 0 ngOpCMX-PPART, "BOf^ 



i3ga 1) 



(E5«IS^1.3) 

(iB5«##14) 

C 1 R(:^>>xjPa&fcO:t:*jsT?6 0 0 n g©DNAt>^ 
•5J;5;iS:a<^^C5p CAGGSTf, 2 4 ':i'x;i''*'t? 6 ^ 
P^h7>X7x^'->3>L.;fe. DNAtt^ifeS-ifc^i^iS 
20 .L.fc.«. .«mi@*jfti«&#.*7S:Vi»«j ('>v'ii&iejlii}1l?&« 
jDb;iS:ViDMEM) T?3 S^W'f hbTt. ^ 

•-rXLi'i:. ..3lHl©SI®ilS**^J^b, PGC-lC9#ffi 
b;4Vi*i^&SigtbTi^*Sr0 5fc^-r. PGC-1 

*«*iJDr « ic«eo t;!/ v' 7 X 7 -• tfo^sa*<iiJnj-r 

«>. PGC-l*«PPARrt«5f^^b, «-g-fl£*Jg 

- 1 tPPARr tOffiSfP^Srii^ («i!>) 

[0 0 4 2] 
[ffi^U^J 



[0 0 4 3] 



(0ng~60ng) OpCAGGS-PG 

SEQUENCE LISTING 
(110) Osaka Bioscience Institute 

<120) Transgenic Mouse and Method for Screening Anti-obesity Drug 
<130) 176973 
<160) . 

<210) 1 

(211) 3029 

(212) DNA 

(213) mouse 



(400) 1 

aatlcggcac gaggltgcct gcatgagtgt gtgctgtgtg tcagaglgga ttggagttga 60 
aaaagcttga ctggcgtcat tcgggagctg gatggcttgg gacatgtgca gccaagactc 120 



( 9 ) 



002-306021 

16 



15 



iglatggagt gacatagagl glgclgctct ggtlggtgag gaccagcclc lllgcccaga 180 
tcttcctgaa cltgaccllt ctgaacttga tglgaatgac Itggatacag acagclttct 240 
gggtggatig aagtggtgta gcgaccaatc ggaaatcata tccaaccagt acaacaatga 300 
gcctgcgaac atatttgaga agatagatga agagaatgag gcaaacttgc tagcggtcct 360 
cacagagaca ctggacagtc tccccgtgga tgaagacgga ttgccctcat tlgatgcact 420 
gacagatgga gccgtgacca ctgacaacga ggccagtcct Icctccatgc ctgacggcac 480 
ccctccccct caggaggcag aagagccgtc tctacttaag aagctcttac tggcaccagc 540 
caacactcag ctcagctaca atgaatgcag cggtcttagc actcagaacc atgcagcaaa 600 
ccacacccac agifatcagaa caaaccctgccattgttaag accgagaatt catggagcaa 660 
taaagcgaag agcatttgtc aacagcaaaa gccacaaaga cgtccctgct cagagcttct 720 
caagtatctg accacaaacg atgaccctcc tcacaccaaa cccacagaaa acaggaacag 780 
cagcagagac aaatgtgctt ccaaaaagaa gtcccataca caaccgcagt cgcaacatgc 840 
tcaagccaaa ccaacaactt tatctcttcc tctgacccca gagtcaccaa atgaccccaa 900 
gggttcccca tltgagaaca agactattga-gcgaacct ta agtgtggaac tctctggaac-960 
tgcaggccta actcctccca caactccfcc tcataaagcc aaccaagata accctttcaa 1020 
ggcttcgcca aagctgaagc cctcttgcaa gaccgtggtg ccaccgccaa ccaagagggc 1080 
ccggtacagt gagtgltctg gtacccaagg cagccactcc accaagaaag ggcccgagca 1140 
atctgagttg tacgcacaac tcagcaagtc ctcagggctc agccgaggac acgaggaaag 1200 
gaagactaaa cggcccagtc tccggctgtt tggtgaccat gactactgtc agtcactcaa 1260 
ttccaaaacg ga'tatactca ttaacatatc acaggagctc caagactcta gacaactaga 1320 
cttcaaagat gcctcctgtg actggcaggg gcacatctgt tcttccacag attcaggcca 1380 
gtgctacctg agagagactt tggaggccag caagcaggtc tctccttgca gcaccagaaa 1440 
acagctccaa gaccaggaaa tccgagcgga gctgaacaag cacttcggtc atccctgtca 1500 
agctgtgttt gacgacaaat cagacaagac cagtgaacta agggatggcg acttcagtaa 1560 
tgaacaaltc tccaaactac ctglgtttat aaattcagga ctagccatgg atggcctatt 1620 
tgatgacagt gaagatgaaa gtgataaact gagctaccct tgggatggca cgcagcccta 1680 
ttcattgttc gatgtgtcgc cttcttgctc ttcctttaac tctccgtgtc gagactcagt 1740 
gtcaccaccg aaatccttat tttctcaaag accccaaagg atgcgctctc gttcaagatc 1800 
cttttctcga cacaggtcgt gttcccgatc accatattcc agglcaagat caaggtcccc 1860 
aggcagtaga tcctcttcaa gatcctgita ctactatgaa tcaagccact acagacaccg 1920 
cacacaccgc aattctccct tgtatgtgag atcacgttca aggtcaccct acagccgtag 1980 
gcccaggtac gacagctatg aagcctatga gcacgaaagg ctcaagaggg atgaataccg 2040 
caaagagcac gagaagcggg agtctgaaag ggccaaacag agagagaggc agaagcagaa 2100 
agcaattgaa gagcgccgtg tgatttacgt tggtaaaatc agacctgaca caacgcggac 2160 
agaattgaga gaccgctttg aagtttttgg tgaaattgag gaatgcaccg taaatctgcg 2220 
ggatgatgga gacagctatg gtttcatcac ctaccgttac acctgtgacg ctttcgctgc 2280 
tcttgagaat ggatatactt tacgcaggtc gaacgaaact gacttcgagc tgtacttttg 2340 
tggacggaag caatttttca agtctaacta tgcagaccta gataccaact cagacgattt 2400 
tgaccctgct tccaccaaga gcaagtatga ctctctggat tttgatagtt tactgaagga 2460 
agctcagaga agcttgcgca ggtaacgtgt tcccaggctg aggaatgaca gagagatggt 2520 
c^alacctca tgggacagcg tgtcctttcc caagactctt gcaagtcata cttaggaatt 2580 
tctcctactt tacactctct gtacaaaaat aaaacaaaac aaaacaacaa taacaacaac 2640 
aacaacaaca ataacaacaa caaccatacc agaacaagaa caacggttta catgaacaca 2700 
gctgctgaag aggcaagaga cagaatgata atccagtaag cacacgttta ttcacgggtg 2760 
tcagctttgc tttccctgga ggctcttggt gacagtgtgt gtgcgtgtgt- gtgtgtgggt 2820 
gtgcgtgtgt glatgtgtgt gtgtgtactt gtttggaaag tacatatgta cacatgtgag 2880 
gacttggggg cacctgaaca gaacgaacaa gggcgacccc ttcaaatggc agcattfcca 2940 
tgaagacaca cttaaaacct acaacttcaa aatgttcgta ttctatacaa aaggaaaata 3000 
aataaatata aaaaaaaaaa aaaaaaaaa 3029 



0 4 4] 



50 



( 10 ) #gl2 002-306021 

17 18 

(210) 2 

(211) 797 
(21 2> PRT 
(213) mouse 
(400) 2 

Met Ala Trp Asp Met Cys Set GId Asp Ser Yal Trp Ser Asp He Glu 

1 . 5 10 15 

Cys Ala Ala Leu Yal Gly Glu Asp Gin, Pro Leu Cys Pro Asp Leu Pro 

, . 20 . , 25 .30 

Glu Leu Asp Leu Ser Glu Leu Asp Yal Asn Asp Leu Asp Thr Asp Ser 

35 40. 45 

Phe Leu Gly Gly Leu Lys Trp Cys Ser Asp Gin Ser Glu lie lie Ser 

50 55 60 

Asn Gin Tyr Asn, Asn Glu Pro Ala Asn.lle.Phe Glu Lys. lie Asp Glu . 

65 . 70 . 75 80 . 

Glu Asn Glu Ala Asn Leu Leu Ala Yal Leu Tbr Glu Thr Leu Asp Ser 
85 90 . 95 



Leu Pro Yal Asp Glu Asp Gly Leu Pro Ser Phe Asp Ala Leu Thr Asp 

. , . joo -.105 ; no 

Gly Ala Yal Thr Thr Asp Asn Glu Ala Ser Pro Ser Ser Met Pro Asp 

115 . 120 . . 125 ... 

Gly Thr Pro Pro Pro Gin Glu Ala Glu Glu Pro Ser Leu Leu Lys Lys . 

.130 135 140 

Leu Leu Leu Ala Pro Ala Asn Thr„Gln Leu Ser Tyr Asn Glu Cys Ser ^ 
145 150 .155 160 

Gly Leu Ser Thr Gin Asn His Ala Ala Asn His Thr His Arg He Arg 

165 170 175 

Thr Asn Pro Ala He Yal Lys Thr Glu Asn Ser Trp Ser Asn Lys Ala 

180 185 190 

Lys Ser He Cys Gin Gin Gin Lys Pro Gin Arg Arg Pro Cys Ser Glu 

195 200 205 

Leu Leu Lys Tyr Leu Thr Thr Asn Asp Asp Pro Pro His Thr Lys Pro -v 
210 215 220 J 

Thr Glu Asn Arg Asn Ser Ser Arg Asp Lys Cys Ala Ser Lys Lys Lys 
225 230 235 240 

Ser His Thr Gin Pro Gin Ser Gin His Ala Gin Ala Lys Pro Thr Thr 

245 250 255 

Leu Ser Leu Pro Leu Thr Pro Glu Ser Pro Asn Asp Pro Lys Gly Ser 

260 265 270 

Pro Phe Glu Asn Lys Thr He Glu Arg Thr Leu Ser Yal Glu Leu Ser 

275 280 285 

Gly Thr Ala Gly Leu Thr Pro Pro Thr Thr Pro Pro His Lys Ala Asn 

290 295 300 

Gin Asp Asn Pro Phe Lys Ala Ser Pro Lys Leu Lys Pro Ser Cys Lys 
305 310 315 320 

Thr Yal Yal Pro Pro Pro Thr Lys Arg Ala Arg Tyr Ser Glu Cys Ser 

325 330 .335 

Gly Thr Gin Gly Ser His Ser Thr Lys Lys Gly Pro Glu Gin Ser Glu 
340 345 350 



( II ) ^B82 002-306021 

• 19 20 . 

Leu Tyr Ala Gin Leu Ser Lys Ser Ser Gly Leu Ser Arg Gly His Glu 

355 360 365 

Glu Arg Lys Thr Lys Arg Pro Ser Leu Arg Leu Phe Gly Asp His Asp 

370 375 380 

Tyr Cys Gin Ser Leu Asn Ser Lys Thr Asp lie Leu lie Asn lie Ser 
385 • • 390 395 400 , 



Gin Glu Leu Gin Asp Ser Arg Gin Leu Asp Phe Lys Asp Ala Ser Cys 

405 410 415 

Asp Trp Gin Gly His lie Cys Ser Ser Thr Asp Ser Gly Gin Cys Tyr 

420 425 430 

Leu Arg Glu Thr Leu Glu Ala Ser Lys Gin Yal Ser Pro Cys Ser Thr 

435 440 445 

Arg Lys Gin Leu Gin Asp Gin Glu lie Arg Ala Glu Leu Asn Lys His 

450 455 460 

Phe Gly His Pro Cys Gin Ala Yal Phe Asp Asp Lys Ser Asp Lys Thr 
465 470 475 480 

Ser Glu Leu Arg Asp Gly Asp Phe Ser Asn Glu Gin Phe Ser Lys Leu 

485 490 495 

Pro Yal Phe He Asn Ser Gly Leu Ala Met Asp Gly Leu Phe Asp Asp 

500 505 510 

Ser Glu Asp Glu Ser Asp Lys Leu Ser Tyr Pro Trp Asp Gly Thr Gin 

515 520 525 

Pro Tyr Ser Leu Phe Asp Yal Ser Pro Ser Cys Ser Ser Phe Asn Ser 

530 535 540 

Pro Cys Arg Asp Ser Yal Ser Pro Pro Lys Ser Leu Phe Ser Gin Arg 
545 550 555 560 



Pro Gin Arg Met Arg Ser Arg Ser Arg Ser Phe Ser Arg His Arg Ser 

565 570 575 

Cys Ser Arg Ser Pro Tyr Ser Arg Ser Arg Ser Arg Ser Pro Gly Ser 

580 585 590 

Arg Ser Ser Ser Arg Ser Cys Tyr Tyr Tyr Glu Ser Ser His Tyr Arg 

595 600 605 

His Arg Thr His Arg Asn Ser Pro Leu Tyr Yal Arg Ser Arg Ser Arg 

, 610 615 620 

Ser Pro Tyr Ser Arg Arg Pro Arg Tyr Asp Ser Tyr Glu Ala Tyr Glu 
625 .630 635 640 

His Glu Arg Leu Lys Arg Asp Glu Tyr Arg Lys Glu His Glu Lys Arg 

645 650 . 655 

Glu Ser Glu Arg Ala Lys Gin Arg Glu Arg Gin Lys Gln Lys Ala lie 

660 665 670 

Glu Glu Arg Arg Yal He Tyr Yal Gly Lys lie Arg Pro Asp Thr Thr 

675 680 685 

Arg Thr Glu Leu Arg Asp Arg Phe Glu Yal Phe Gly Glu He Glu Glu 

690 695 700 

Cys Thr Yal Asn Leu Arg Asp Asp Gly Asp Ser Tyr Gly Phe He Thr 
705 ' 710 715 720 

Tyr Arg Tyr Thr Cys Asp Ala Phe Ala Ala Leu Glu Asn Gly Tyr Thr 



( 12 ) 4#S2 002-306021 

21 22 
725 730 735 

Leu Arg Arg Ser Asn Glu Thr Asp Phe Glu Leu Tyr Phe Cys Gly Arg 

740 745 750 

Lys Gin Phe Phe Lys Ser Asn Tyr Ala Asp Leu Asp Thr Asn Ser Asp 

755 760 765 

Asp Phe Asp Pro Ala Ser Thr Lys Ser Lys Tyr Asp Ser Leu Asp Phe 

770 775 780 

Asp Ser Leu Leu Lys Glu Ala Gin Arg Ser Leu Arg Arg 
785 790 795 

[0 0 4 5] 10 
<210> 3 . 
<2n> 24 

(212) DNA . 

<213> Artificial. Sequence 

<400> 3 

acgcctctct gccctccaag ccag 24 



[0 0 4 6] 



[0 0 4 7] 



[0 0 4 8] 



[0 0 4 9] 



[0 0 5 0] 



<210) 4 

<211> 24 . 
<212) DNA 

<213> Artificial Sequence 
<400> 4 . : 

tcagtatctc^ttcctccaag ttgc 24 

<2I0> 5 , . 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
(400) 5 

gggctggtgg tggtcggaga 20 

<210> 6 
(211) 20 
<212> DNA 

(213) Artificial Sequence 
<400) 6 

tcagcatgga gaggctcaga 20 

(210) 7 

(211) 20 
<212> DNA 

(213) Artificial Sequence 
(400) 7 

gagggactat ggatgcctac 20 

(210) 8 

(211) 20 

(212) DNA 

(213) Artificial Sequence 
(400) 8 



[0 0 5 1] 



[0 0 5 2] 



[0 0 5 31 



[0 0 5 41 



[0 0 5 5] 



[0 0 5 6] 



( 13 ) ^m2 002-306021 

23 24 
ttgccttgft caaaacggag 20 

<210> 9 

<211> 20. ^ 
<212> DNA 

(213) Artificial Sequence 
(400> 9 

tcgtcccgta.gacaaaatgg 20 ' 

<210> 10 . 

<211> 20 ' 

<212> DNA . . . ' 

(213) Artificial Sequence 

(400) 10 ' ... 

tcttactcct tggaggccat -20 

<210> 11 ' . • 

<211> 20 ^ 
<212> DNA 

:.<213> Artificial Sequence ' 
. <223> Description of Artificial Sequence: primer sequence for PPARgamma 
^<400>. 11 - - • ' 

atgggtgaaa ctctgggaga - ■ \ ■■ . -20 : • 

<210> 12 - 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description, of Artificial Sequence: primer sequence for PPARgamma 



.<4oo> .i2 -r r . 

ctaatacaag' tccttgtaga . v .. 2ft. 

<210> 13 . . .. 
<211> 35 ' 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: primer sequence for PPARgamma 
<400> 13 - . 

tcgagaggga ggaggacaaa ggtcacgttc gggag .35 



. \<2io>a4 : .'^ " . .• ■ 

.<211>;37 {J,. ' : '-^O^^- 

■ ' :<2\ 2> DNA J ■ f-^ . ^ ■ : ^ 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: primer sequence for PPARgamma 
<400> 14 

tcgactcccg aacgtgacct ttgtcctggt cccctgt 37 



25 

■*f>-:fay hizm^^tzzfu-zr (pgc- litfiTffi© 
(PGC- imRNAffl©:/D-:rixiK«Aae^c 

01B:PGC-1 h7>Xi^3i:=.y^-7'y7.<D^^^^ 
7.. Al. A 2. Rt/fA3*S©-tJ-1f>:/Dy h^J^ffK 

1 : 6 4» A2 : 5 3. RUA3 : 2-T;$>-ofz, 

[0 2] V>;^»r:feJt«>PGC-l«AJfie^^Syf^ 
■fbLfeU"^;i'C!)UCP©©^S*5^-r. PGC-lh7 
>;2.v?xr:>>i^V>:77. (^OA) S.I/fU •y^' — P^-f h 
MMv^7;^S*©^lCi3t^^PGC-l (A) , UC 
P-1 (B, C) , UCP-3 (D) , 3felKUCP-2 

(E) mRNA©|%^©y— !f>:fn<> h5J-tff. 
ttjmM (BAT) , 'L>Igt. Wia. lfflllS.I/^#feS5S*© 
RNAS:4J'*fLfc. S^lx— >«2 0 ^ gO^RNASr-^ 
tr. GAPDH©mRNA**#M (F) iiUTSB'^fe. 

[0 3] A : y y:5'-;>t'f ^^M•7'i'7>R(yfPGC- 
-r. «E«i«BATfifio^isffi±a5ipisii {-^^xmib 

feDn = 6, p<0. 0 5)T*-5. 
B, C : y-;^'-^>r h*#RgVC7:^RlXPGC-l h5 
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>7.z^j:.=:.yi^-^'y7.<OBAT(Omm<Ditm. BAT^ 
1 2jltp®PGC-l h7>:^>?a:n-/^V<>7.5.(y;U 
y:$'-;>^'f h?*SSv>7.d>e.^*b. B«, jaiBESrA^ 

(H&E) JrJ;0S^feLfct>OTfe-&. CttBJCa^bfc 
©i:llIi;v':>X**o-ki'->3 >©UCP - i©^a 
iBS-fb^T*^. •©^4 0 0 X. 

D. E : BATOreittJefOiia (D) RZm (E) ©Jt 

^!^^55-r. Sglte7p5©a:mS:S!l^L, BlC5^Ufc-fei>->3 
10 >A^e.©l Oi@©MB&Sfct)©S:*l^A^. 

ffi±gl*fSg^ (|&i»7iSfitSlw-PViTn = 2 0, p<0. 
0 0 1, I&K?ef»:lC-:?V>Tn=6, p<0. 0 5) Tf* 

[04] ffi©PGC-lh9>X>'a:r:-;/i7-7r>;2.© 

mmm^^-r. a 2 4m.mx'm&vr:im^. pgc- 

(•^^7.mS>ftK)Ti=6. p<0. 05) T*^. 
B. C :»jh (B) S.Z/± (C) x:?^;i/^i-?ft|Sa»i 1 
20 2ili(|K*V>TU!y5!-^-f hMMJ:?)PGC-l h7 

»5n=6, p<0. 05) Tf*-5. 
[05] PGC- 1 tCiSP PART ©<E^»lfii®<£ 



[01] 



[02] 



CAG ^D«— 



B 



|5>;^!?xi-^^ - Al A2 A3 




ft - 64 53 2 




B 

lit 

c 



aail: 1003U 

<96) 



011 



100 225 



1001120 



100 426 100 214 



100 290 



100 119 100 56 100 108 100 BO 100 196 



PGC-1 . ^ . ^. . ^ 

BAT it>MI ffil JRFiK 



PGC-1 



UCP-I 



UCP-1 



UCP-3 



UCP-2 



GAPDH 
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(SDlnt.Cl. ^ 

33/50 
// C12Q 1/66 



F I 

C12Q 1/66 
C12R 1:91 
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2002-306021 



(C12Q 1/02 



C12N 15/00 



ZNA 



A 



C12R 1:91 ) 
F^— A(#%) 2G045 AA34 AA35 DAI 3 DA36 FB02 



FBI 2 GC15 
4B024 AAll BA63 BA80 DA02 EA04 
GAll HAOl 
r4B063 QAOl QA18 QQ26'qR02 QR59 

:-v^'; QR69, QR77 QR80 QS03 QS24 
'JT" QS2rQS36 QX02 
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